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Abstract
Ectopic cervical thymus (ECT) is an essentially benign condition that is identified during the development of the thymus, and is
rare among the adult population. Thymic hyperplasia is another thymus-associated condition, which is known to occur secondary
to hyperthyroidism. A 39-year-old woman with hyperthyroidism presented with an enlarging submandibular mass, which was di-
agnosed as a benign hyperplasia of the ECT. Computed tomography and magnetic resonance imaging largely contributed to its
diagnosis, and an unnecessary surgical resection was avoided. To the best of our knowledge, this is the first report that describes
clinically significant hyperthyroidism-induced ECT hyperplasia during adulthood.
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1. Introduction
An ectopic cervical thymus (ECT) is an essentially be-
nign anomaly that results from thymic descent failure, and
occurs mostly in the prepubertal pediatric population (1-
3). In adults, cases of ECT are rare, most likely because
of age-related involution and replacement by fibroadipose
tissue (1-4). Thymic hyperplasia is another medical condi-
tion associated with thymic tissue, and is known to occur
following hyperthyroidism and regress after appropriate
anti-thyroid therapy (5-7). However, it remains unknown
whether hyperthyroidism may cause clinically significant
ECT hyperplasia during adulthood.
Here, we report the unusual case of a 39-year-old
woman with uncontrolled hyperthyroidism who pre-
sented with an enlarging submandibular mass, which was
diagnosed as a benign ECT hyperplasia.
2. Case Presentation
A 39-year-old woman with an enlarging soft mass on
the right side of the neck visited our hospital. The woman
reported neck discomfort but no neck pain. When first rec-
ognized nearly 10 years prior to the woman’s visit, the mass
was much smaller, as well as constant in size. However, 2
months prior to her visit, the patient noticed the mass had
grown in size and this made her feel uncomfortable. On
physical examination, the mass was located in the right
submandibular area. The overlying skin was normal and
no tenderness was detected on palpation.
Computed tomography (CT) study demonstrated a
well-defined, homogeneous mass with weak contrast en-
hancement, which was located between the right sub-
mandibular gland and carotid artery (Figure 1A). The thy-
roid gland appeared heterogeneous and moderately en-
larged, suggesting thyroid abnormality (Figure 1B). The
normally positioned thymus was also identified in the an-
terior mediastinum and appeared enlarged (Figure 1C).
Magnetic resonance (MR) T2-weighted images (T2WI) re-
vealed the mass as homogeneously hyperintense (Fig-
ure 1D), while chemical shift T1-weighted images (T1WI)
showed slight signal loss on out-of-phase images com-
pared to in-phase images, suggesting the presence of mi-
croscopic fat (Figure 1G and 1H). Diffusion-weighted im-
ages (DWI) showed restricted diffusion in the mass (Figure
1E), and contrast-enhanced T1WI showed homogeneously
weak enhancement (Figure 1F). The mass did not contain
calcification or necrotic tissue.
Aside from the submandibular mass, the patient re-
vealed a 3-month history of Graves’ disease with wors-
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Figure 1. A 39-year-old woman with an enlarging soft mass on the right side of the neck; A, Computed tomography image shows a well-defined, homogeneous mass (arrow)
between the submandibular gland and carotid artery with weak contrast enhancement; B, The thyroid gland appears heterogeneous and moderately enlarged, suggesting
thyroid abnormality; C, The normal thymus appears enlarged for the patient’s age; D, T2 weighted image (T2WI) of a magnetic resonance (MR) image, where the mass appears
homogeneous and moderately hyperintense; E, On diffusion-weighted image (DWI), the mass appears hyperintense; F, The mass shows homogeneously weak enhancement
on contrast-enhanced T1 weighted image (T1WI). Chemical shift T1 weighted image (T1WI) shows slight signal loss of the lesion on out-of-phase images (G) compared to in-phase
images (H), suggesting the presence of microscopic fat.
ening symptoms of palpitation and weight loss. On the
patient’s arrival to the hospital, anti-thyroid medications
were not prescribed. An ultrasound examination showed
a diffusely enlarged, heterogeneous hyperechoic thyroid
gland with abundant vascularization. Moreover, a labora-
tory investigation showed an increase in both free T3 (29.3
pg/mL) and free T4 (7.75 ng/mL) levels with suppressed
thyroid stimulating hormone levels (TSH, 0.010 µIU/mL)
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in the serum, and an increase in thyroid-stimulating im-
munoglobulin levels (704%).
Fine needle aspiration (FNA) of the submandibular
mass showed small, round lymphocytes without evidence
of a malignant feature (Figure 2A). These cells were im-
munohistochemically positive for CD1a, an early T-cell
marker (Figure 2B). The specimen did not contain follicular
cells of the thyroid gland, and the cytomorphological and
immunohistochemical findings together were suggestive
of thymic tissue.
According to the above-described examinations, the
submandibular mass was diagnosed as an ECT. Untreated
hyperthyroidism was considered as the underlying cause
of the adult-onset hyperplasia of this lesion. Thus, the pa-
tient was started on 10 mg of oral methimazole once daily
and no further surgical intervention was performed. At
the 11-month follow-up, the patient was clinically asymp-
tomatic. A laboratory examination revealed improvement
in free T3 (4.2 pg/mL) and free T4 (1.82 ng/mL) serum levels,
and an MR image showed marked regression of the neck
mass (Figure 2C and 2D). On chemical shift T1WI, the de-
gree of the signal difference was more noticeable than that
on the previous MR image, suggesting fatty degeneration
(Figure 2C and 2D). Furthermore, enlargement of the nor-
mally positioned thymus appeared improved as well. The
anti-thyroid medication was continued and the patient re-
mained asymptomatic with no change in the mass after an-
other 2-year follow-up observation.
3. Discussion
The course of the disease in this patient demonstrated
that hyperthyroidism could induce ECT hyperplasia even
in adulthood, which can present as an enlarging mass in
the neck. ECT occurs because of the complete or partial
failure of thymic gland migration (1-4). Patients with an
ECT usually exhibit some symptoms in their childhood,
as thymus tissue undergoes significant growth during the
pre-pubertal period (1-4). However, ectopic thymic tissue
is rarely identified in adult patients, as they typically un-
dergo age-related replacement by fibroadipose tissue (1-4).
Thymic hyperplasia in hyperthyroidism is believed to be a
benign, autoimmune process (5-7). Antibodies directed to
the acetylcholine receptor play a causative role in hyper-
thyroidism. Moreover, the acetylcholine receptor exists in
the thymus, and autoantibodies of hyperthyroidism can
trigger thymic hyperplasia (5-7). Thus, we believe that this
patient had an ECT that transformed to thymic hyperpla-
sia because of uncontrolled hyperthyroidism manifesting
as a clinically significant enlarging submandibular mass.
The current case also demonstrated that CT and MR
imaging can contribute substantially to the diagnosis of
adult-onset ECT hyperplasia. Normal thymic tissue and
the hyperplastic thymus appear homogeneous with isoin-
tense or hyperintense regions when compared to mus-
cle on T1WI and with hyperintense regions on T2WI (4, 8,
9). On DWI, these tissues appear hyperintense because
of their lymphoid component (8, 9), while on chemical
shift MR imaging, they display a homogeneous decrease
in intensity on opposed-phase images relative to that on
in-phase images, as these tissues typically contain micro-
scopic fat (10). In the case described in the current report,
the submandibular mass appeared homogeneous, with a
well-defined contour and no calcification or necrotic por-
tions. Radiological characteristics of the mass matched
the above mentioned imaging findings of thymic tissue.
Moreover, normally positioned thymus enlargement was
suggestive of adult-onset ECT hyperplasia. Therefore, MR
imaging - especially chemical shift T1WI - was helpful in
distinguishing ECT hyperplasia from other malignant en-
tities.
A definitive diagnosis of ECT usually requires open in-
cisional or excisional biopsy; however, such procedures in-
crease the risk of surgical and anesthetic complications (3,
4). A previous report demonstrated that FNA with a cy-
tometric analysis showing a lymphocyte population of al-
most entirely immature T cells that coexpress CD4 and CD8
and show positivity for the early T-cell markers, CD1a and
TdT, can also lead to an appropriate ECT diagnosis (3). In
this case, we performed immunohistochemical staining
with CD1a submitted on the FNA specimen instead of flow
cytometry. Together, cytomorphological and immunohis-
tochemical findings of the FNA specimen supported the di-
agnosis of ECT hyperplasia.
The current case revealed marked regression of ECT
hyperplasia after appropriate treatment of the patient’s
hyperthyroidism; thus, unnecessary surgical intervention
was avoided. Previous reports have indicated that thymic
hyperplasia associated with hyperthyroidism can regress
after anti-thyroid treatment (5-7). Furthermore, it should
be noted that there is no known increased risk of ma-
lignancy associated with thymic hyperplasia or ECT (5-
7). Following our findings, we presented the two follow-
ing options to the patient: 1) Close follow-up with anti-
thyroid treatment, 2) Further intervention, such as exci-
sional biopsy or surgery, to reach a definitive diagnosis.
The patient selected the former option. Indeed, follow-
ing treatment with oral methimazole, the lesion showed
marked decrease in size with fatty degeneration when thy-
roid function was normalized. No recurrent enlargement
of the mass was observed.
To the best of our knowledge, this is the first case of
hyperthyroidism-induced ECT hyperplasia showing obvi-
ous clinical manifestation in adulthood. However, there
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Figure 2. A, Fine needle aspiration (FNA) of the mass shows small, round lymphocytes without evidence of malignant features (original magnification 500×); B, These cells
were immunohistochemically positive for CD1a, an early T-cell marker (original magnification 500×); C-D, Follow-up magnetic resonance imaging (MRI) shows marked re-
gression of the mass. On out-of-phase T1 weighted image (T1WI), the mass shows obvious signal loss compared to the in-phase T1WI. The degree of signal difference was more
noticeable than that in the previous MR image, suggesting fatty degeneration.
may be some cases which remain unrecognized because
they are subclinical, or because of spontaneous regression
after anti-thyroid treatment. Therefore, ECT hyperplasia
must be considered in the differential diagnosis of an en-
larging neck mass in adult patients with uncontrolled hy-
perthyroidism.
In conclusion, the current report revealed that ECT hy-
perplasia could be induced by hyperthyroidism in adult-
hood, and could present as an enlarging submandibular
mass. In such cases, imaging tools, especially CT and MR
techniques can be of help in therapeutic diagnosis. Finally,
as shown by the current case, the lesion may regress if the
underlying hyperthyroidism is appropriately treated, thus
avoiding further surgical intervention.
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